A selective beta2-adrenergic agonist, terbutaline, improves sepsis-induced diaphragmatic dysfunction in the rat.
Sepsis causes diaphragmatic dysfunction, which can lead to the development of respiratory failure. We previously reported that isoproterenol, non-selective beta-adrenergic agonist, improved contractility of the diaphragm in a septic rat model. Since beta(2)-adrenoceptor agonists are widely used in the treatment of chronic respiratory disease, we investigated the effect of terbutaline, a selective beta(2)-adrenergic agonist, on contractility of the septic rat diaphragm and the contribution of intracellular Ca(2+) to the effect of terbutaline in vitro. Forty-eight rats were divided into a sham group (in which sham laparotomy was performed) and a CLP group (in which peritonitis was induced by cecal ligation and perforation). The left hemidiaphragm was removed at 16 h after the operation. The effect of terbutaline (10(-)(6) M) on contractility of the diaphragm was assessed by twitch characteristics (twitch tension, contraction time and contraction velocity) and force-frequency relationship. In addition, to investigate the role of calcium ions in the effect of terbutaline on contractility of the diaphragm, contractility of the diaphragm was assessed after the pre-incubation of the diaphragm with methoxy-verapamil (10(-)(5) M), Ca(2+)-free Krebs-Ringer's solution buffered with 2 mM of ethylene glycol tetra-acetic acid (EGTA), and ryanodine (10(-)(6) M). Terbutaline significantly improved twitch characteristics and force-frequency relationship of the diaphragm in the CLP group (P<0.01). Incubation with methoxy-verapamil or calcium-free solution with EGTA did not show any changes in the inotropic effect of terbutaline in the CLP group. However, incubation with ryanodine completely abolished the inotropic effect of terbutaline in the CLP group. The present study demonstrated that terbutaline increased contractility of the diaphragm in the septic rats. Since this inotropic effect was abolished by ryanodine administration, calcium release from the sarcoplasmic reticulum may contribute to the terbutaline-induced improvement in dysfunction of the septic diaphragm.